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Background:  Bicuspid aortic valves (BAV) are associated with poorly characterized aortopathy. Our objectives were to determine if distinct 
patterns of aortopathy exist and to characterize the association of aortopathy with valve morphology and dysfunction.
methods:  We analyzed preoperative 3-dimensional computed tomography reconstructions for 656 patients with BAV undergoing 
ascending aorta surgery from 1/2001 to 1/2014. Diameters at 8 aortic landmarks were standardized (z-values) for body surface area 
at each level. Partitioning around medoids was used to cluster patients based on data-driven similarities. Valve characteristics were 
acquired from operative notes and echocardiograms. Differences between groups were compared using simple descriptive statistics and a 
polytomous logistic model.
results:  Three distinct morphologic aneurysm patterns were identified: root phenotype (n=83, 13%), with predominant dilatation at the 
sinuses of Valsalva; ascending phenotype (n=364, 55%), with supracoronary enlargement rarely extending past the brachiocephalic artery; 
and arch phenotype (n=209, 32%), with aortic arch dilatation. Arch phenotype had a greater association with right-noncoronary cusp 
fusion valve morphology (29%) than ascending (13%) and root (15%; p < 0.0001). Severe valve regurgitation was most prevalent in root 
phenotype (57%), followed by ascending (34%) and arch (26%; p < 0.0001). Aortic stenosis was most prevalent in arch phenotype (62%), 
followed by ascending (50%) and root (28%; p < 0.0001), and this relationship persisted when stenosis became severe (36%, 21%, and 
11%, respectively; p < 0.0001). Patient age increased as extent of aneurysm became more distal (root; 49 years, ascending; 53 years, 
arch; 57 years; p < .0001) and root phenotype was associated with male predominance compared to ascending and arch (94%, 76%, and 
70%, respectively; p < .0001).
conclusion:  Presence of 3 distinct phenotypes of BAV-associated aortopathy was validated using unsupervised clustering algorithms. 
Valve morphology and dysfunction vary by phenotype, suggesting a diverse pathophysiology underlying each aortic manifestation of this 
progressive disease.
